This study was conducted during two successive seasons of 2012-2013 and 2013-2014 
Introduction
Anise (Piminella anisum L.) is belonging to the family of Apiaceae (Umbelliferae). Anise plant reaches a maximum height of 30-70 cm with ternately pinnate leaves. Very small and white flowers are born in compound umbels which distributed into 7 to 15 rays. The leaves of anise plant at the basal part are simple, 1.3-5.1 cm long and shallowly lobed, while leaves top on the stems are feathery pinnate divided into numerous leaves (Chevallier, 1996) . The fruit of anise is pyriform or ovoid laterally compressed, 3-5 mm in length and 2-3 mm wide. The color of anise fruits is greyish-green to greyish-brown with a sweet smell. Every fruit contains two carpals both containing an aniseed. The seed is small and curved, about 0.5cm long and greyish-brown. The pericarp is broadly ovoid, five ridged with short hairs and various vittae (Ross 2001) . The essential oil is located in the schizogenic oil ducts of anise fruits, and shoots (Figueiredo et al., 2008) . Aniseeds contain 1.5-5% essential oil and used as flavouring, digestive, carminative, and relief of gastrointestinal spasms. Consumption of aniseed in lactating women increases milk and also reliefs their infants from gastrointestinal problems (Zargari, 1996) . In the food industry, anise is used as flavoring and aromatic agent for fish products, ice cream, sweets, and gums (Özcan and Chalchat, 2006 & Salehi, 2010 ) .
Biofertilizers are the products containing living cells of different types of microorganisms which have the ability to mobilize nutritionally important elements from a non-usable to a usable forms through biological processes. Although the advent of the phenomenon is more than a century old, the need of its commercial exploitation was not applied (Saber, 1993 ; Hegde et al, 1999) . Microorganisms play an important role in various chemical transformations of soils and thus, influence the availability of major nutrients like nitrogen, phosphorus, potassium and sulphur to the plants. Cyanobacteria and phosphate-solubilizing bacteria were used as biofertilizers to increase crop production (Singh, et al 1997; Earanna and Govindan, 2002) .
Biofertilizers, however, have no toxic effects. Biofertilizers are commonly called as microbial inoculants which are capable of mobilizing important nutritional elements in the soil from non-usable to usable form by the crop plants through their biological processes. For the last decade, biofertilizers are used extensively as an eco-friendly approach to minimize the use of chemical fertilizers, improve soil fertility status and for enhancement of crop production by their biological activity in the rhizosphere (Contra costa, 2003, Patil, 2010) . Chemical fertilizers are expensive, they disturb the equilibrium of agro-ecosystems and cause pollution to the environment. These problems may be avoided by the use of biofertilizers (Al-Khiat, 2006).
Thidiazuron
(N-phenyl-N'-1,2,3,-thiadiazol-5-ylurea) , is a synthetic diphenylurea (DPU) type cytokinin that is thought to encourage the synthesis and /or accumulation of purine type cytokinins ( Thomas and Katterman, 1986) . In agriculture, TDZ is used as a defoliant particularly in cotton. It is sprayed on a field to defoliate the plants before the boll harvest. Khafaga and Abd-Elnaby (2007) on four wheat cultivars under different foliar application (0.1% ZnSO 4 , 20 ppm paclobutrazol, 2.0 ppm Thitiazuron (TDZ) and tap water) reported that, Sids1 cv. treated with TDZ produced the best development at tillering and harvesting stages. Concerning chemical composition, 2.0 ppb TDZ treatment enhanced proline content, photosynthetic pigments, total carbohydrates, protein, K + and Ca ++ content in shoots of wheat plant as compared with the other treatments while the reverse was true for Na + content. the effects of nitrogen fertilizer and plant growth regulators (PGRs) on spiking studied by (Ichihashi et al.,2010) , and they investigated that, TDZ stimulated vegetative or reproductive lateral bud growth markedly, depending on the air temperature.
The aim of the present work was to study the effect of my, mi and TDZ combined with half or full dose of NPK on growth, yield and chemical composition of anise plant.
MATERIALS AND METHODS
This work was carried out during two successive seasons 2012-2013 and 2013-2014 Mycorrhizal and microbein coated the seed of anise pre-planting by mixing with a fine mist of 10% sugar solution and mixing seed with the microbein and Mycorrhizal spores.
Thiduazoran growth regulators
Obtained from commercial compound named Prop® 50 WP (containing 50% TDZ).
Plants were sprayed during vegetative growth (at 45 and 60 days after sowing) with 10 ml of a solution containing (5 mg/l TDZ dissolving in water containing 0.01% tween 20) using a hand atomizer. Weighing the plants before and after spraying showed that approximately 5 to 7 ml of the solution adhered to each plant. Control plants were sprayed with water containing 0.01% tween 20 but without TDZ.
Soil used
The soil used in the present work are collected the from farm of Applied Research Center soil of Medicinal Plants (ARCMP) related to The National Orgnization for Drug Control And Research (NODCAR) and initially analyzed for chemical and physical characters according to Black et al. (1965) . These characters are presented in Table (1) . 
Experimental design and layout
The experiment was laid out in randomized block design (RBD) (6X7m) with 3 replications; each block was prepared to contain 10 rows, seeds were sowed at a plant density of 5 plants m 2 Seeds of anise planting in October and the harvest were in May.
The data recorded were:-
Determination of number of spores Am fungi (kg soil -1 ) and AM fungi colonization
The percentage of AM fungi colonization in plant root tissues was determined as described by Philips and Hayman (1970) 2. Enzymatic activities determinations a. dehydrogenase activity (µg TPF/g dry soil/day)
The dehydrogenase activity was estimated according to (Skujins and burns ,1976) b. Nitrogenase activity (nmol C 2 H 4 /g rhizosphere/ hour)
The activity of nitrogenase enzyme was determined by the acetylene reduction technique according to Hardy et al (1973).
Growth parameters
The recorded data for the experiments at three periods 
b. Determination of total carbohydrates in the dried herb
The content of total carbohydrates of the samples was determined by the phenol sulfuric acid method (Dubois et al., 1956 and Krishnaveni et al., 1984) .
c. Crude protein content (%)
Sample of anise leaves were analysed separately for nitrogen content (%) by colorimetric method (Snell and Snell, 1949 Nitrogen content was determined by the modified micro-Kjeldahl method as described by Pregl, (1945).
Phosphorus
The phosphorus content was estimated after wet ashing by using molybdic acid to form phosphomlybdate complex, and then reduced with aminoaphthosulphuric acid to complex molybdenum blue which was measured calorimetrically (at 660 µm) using a standard curve of potassium dihydrogen phosphate as recommended by Murphy and Riley (1962).
Potassium
Potassium was determined using a flame photometer as described by (Jackson ,1965 ).
Statistical analysis.
Data recorded on vegetative growth and chemical compositions were statistically analyzed, and separation of means was performed using the least significant difference (L.S.D.) test at the 5% level, as described by (Snedecor and Cochran, 1967).
RESULTS AND DISCUSSIONS
Microbiological parameters a) number of AM fungi spores (kg soil -1 )
Data concerning the effect of treated anise (Pimpinella anisum L.) plant with chemical , bio-fertilizer and TDZ on number of AM fungi spores (kg soil -1 ) are presented in Table ( 2). Data showed that inoculation of anise (Pimpinella anisum L.) seeds with AM mycorrhizal led to significantly increase in number of AM fungi spores (kg soil -1 ) compared to un-inoculated seeds.
Also the data showed that the highest values of number of AM fungi spores (kg soil -1 ) were 3x10 4 and 3.2x10 4 in anise (Pimpinella anisum L.) roots obtained at inoculation of seeds with mixture of mycorrhizal and mycrobein at full dose of NPK in the first and second seasons, respectively. These results were in accordance with the finding of Ramakrishnan and Bhuvaneswari (2014) on Eleusine coracana (L.) Gaertn, they investigated that combined inoculation of AM Fungi with Azospirillium and Azotobacter significantly increased number of AM spores in soil . In this connection Edyta et al. (2015) who concluded that treated strawberry with the bioproducts (mixture of AM fungi: Glomus species, Trichoderma viride, and rhizosphere bacterial species (Bacillus subtilis, Pseudomonas fluorescens and Streptomyces spp.) led to increase in the number of spores of AMF.
b)
AM fungi colonization % Data presented in Table ( 3) showed the response of anise (Pimpinella anisum L.) to inoculation of seeds with biofertilizer and/or foliar plants with TDZ at half or full recommended doses of NPK. The obtained results reported that inoculating of anise (Pimpinella anisum L.) seeds with mycorrhizal led to significant increase in AM fungi colonization % compared to uninoculated seeds.
Data also recorded that inoculation of anise (Pimpinella anisum L.) seeds with a mixture of mycorrhizal plus microbein at full recommended dose of NPK gave the highest values of AM fungi colonization % were (93.25 and 94.82%) scored at the first and second seasons, respectively, but the lowest values obtained by zero treatment were (14.99% and 15.28%) scored at the first and second seasons, respectively.
Generally, the obtained results were in harmony with the finding of Ramakrishnan and Bhuvaneswari (2014) they found that combined inoculation of AM Fungi with Azospirillium and Azotobacter significantly increased percent root colonization in roots of Eleusine coracana (L.) Gaertn . Soliman et al. (2015) they indicated that inoculation of Delonix regia seedling with biofertilizer (Arbascular mycorrhizal fungi, Azotobacter chroococum, yeast strains and mixture of all inoculums) led to significant increase in AM fungi colonization % compared to the un-inoculated seedlings at the recommended dose of NPK chemical fertilizers under the same condition.
Dehydrogenase activity (µg TPF/g dry soil/day)
Table (4) proved the extended effect of chemical, bio-fertilizer and TDZ on dehydrogenase activity (µg TPF/g dry soil/day) in rhizosphere of anise (Pimpinella anisum L.) plant. The obtained results showed that inoculation of anise (Pimpinella anisum L.) seeds with a mixture of mycorrhizal plus microbein at full recommended dose of NPK gave the highest values of dehydrogenase activity (µg TPF/g dry soil/day) were (115.6 and 119.96 ) scored at the first and second seasons respectively compared to control and other treatments. On the other hand, the lowest values obtained by zero treatment were (21.00 and 25.28) scored at the first and second seasons respectively.
These results were in accordance with the findings of Amal et al. (2014) revealed that dehydrogenase activity (μg TPF/100 g soil Day −1 ) under different inoculation treatments of Thiobacillus A1, A2 and/or AM fungi were higher than those of un inoculated treatments, after 60 and 90 days of planting. In this respect, Haddad et al. (2014) showed that the highest significant increase in percentages of enzyme activity (dehydrogenase) was recorded in the treatment inoculated Eucalyptus camaldulensis with the mixed microbial treatment (Azotobacter chroococcum, Bacillus circulans and Arbuscular mycorrhizal fungi AMF) a rather than that of individual and dual treatments in two seasons.
Nitrogenase activity (nmol C 2 H 4 /g rhizosphere/ hour)
Data concerning the effect of chemical, bio-fertilizer and TDZ on nitrogenase activity (nmol C 2 H 4 /g rhizosphere/ hour) in rhizosphere of anise (Pimpinella anisum L.) plant are presented in Table ( 5). Data showed that inoculation of anise (Pimpinella anisum L.) seeds with microbein led to significantly increase of nitrogenase activity (nmol C 2 H 4 /g rhizosphere/ hour) compared to control or other treatments.
Also the data cleared that the highest values of nitrogenase activity were (530.97 and 541.08 nmol C 2 H 4 /g rhizosphere/ hour) obtained with inoculation of anise (Pimpinella anisum L.) seeds with a mixture of mycorrhizal plus microbein at full recommended dose of NPK scored at the first and second seasons respectively, but the lowest values obtained by zero treatment were (78.96 and 80.00) scored at the first and second seasons respectively.
These results were in agreement with the findings of Hadad et al. (2014) They showed that the highest significant increase in percentages of enzyme activity (nitrogenase) was recorded in the treatment inoculated Eucalyptus camaldulensis with the mixed microbial treatment (Azotobacter chroococcum, Bacillus circulans and Arbuscular mycorrhizal fungi AMF) a rather than that of individual and dual treatments in two seasons. Nitrogenase activity (N 2 -ase) was used as a criterion of atmospheric nitrogen fixation by diazotrophs. Three different types of nitrogen fixing bacteria viz, Azotobacter vinelandii, Paenibacillus polymyxa and Pseudomonas fluorescens were isolated from rhizosphere of field-grown sugarcane in Barak Valley, Assam.
Growth parameters
As for the effect of chemical, bio-fertilizer and TDZ on [fresh weight of shoots per plant (g), fresh weight of roots per plant (g), dry weight of shoots per plant (g), dry weight of roots per plant (g), Plant height (cm), number of umbel per plant (at full flowering stage) and dry weight of seeds per plant (at harvest stage)], the obtained results in Tables (6, 7 The results were in accordance with the finding of Kundu et al. (2011) reported that all the inorganic and biofertilizer combinations exhibited profound effect on growth, yield and fruit quality than inorganic fertilizer alone on pruned mango orchard cv. Amrapali , and concluded that the treatments 100% NPK + Azotobacter + VAM and 75% NPK + Azotobacter + VAM were effective and may be adopted to improve the vegetative growth and productivity with quality fruits. In this respect, Harb et al., (2011) on Nigella sativa L. plants, indicated that the biofertilization (Glomus macrocarpus fungus or Nitrobein bacteria) or organic manure alone or in combination with half or full NPK fertilizer increased plant height (cm), No. of branches and leaves, root length (cm) as well as herb and root dry weight when compared with un inoculated plants (control). Also, the best significant results of herb and root dry weight were found with mycorrhizal fungus and Azotobacter with full NPK fertilizers treatment as compared to the other treatments under study. Also, G. macrocarpus fungus+Nitrobein+organic manure with full NPK fertilizer treatment were more effective in increasing the seed yield per plant and fadden than the other treatments under study. Similar results were recorded by Singh et al. (2011) recorded that treated stevia (Stevia rebaudiana Bertoni) with 100% NPK + Azotobactor gave higher fresh and dry herb yield per hectare as compared to other treatment combinations. In this respect, Agamy et al., (2012) showed that the application of Bio and/or FM in combination with NPK on wheat (Triticum aestivum L.) significantly increased all growth characters i.e., plant height, number of spikes/plant, leaf area and fresh and dry weights of both shoot and spikes / plant. These results agree with the finding of El-Aal and El-Rahman (2014) found that, the best results of vegetative growth on sweet ananas melon plant, photosynthetic pigments content total fruiting/plant and chemical composition of leaves and fruits were obtained with the application of biofertilizer+full chemical fertilization dose. In this connection, Soliman et al . (2015) indicated that inoculation of Delonix regia seedlings with bio-fertilizers (Arbascular mycorrhizae fungi, Azotobacter chroorcoccum, yeast strains and mixture of all inoculum) led to significant increase in growth characters (plant height, root length, number of branches/plant, total fresh and dry weights/plant), microbial populations and AM fungi colonization (%), enzymatic activities, compared to the un-inoculated seedlings (as control) at the recommended dose of NPK chemical fertilizers under the same conditions. Suke et al. (2011) reported that treated maize (Zea mays L. ) with recommended dose fertilizer + Azotobacter + PSB led to increased in chlorophyll content ,nitrogen, phosphorus and potassium content in leaves, Protein and starch content in grain. The NPK-bacterial fertilizer combinations influenced positively the educed phosphorus and potassium by ryegrass (Lolium perenne L.). plant , these results were reported by (Jakab et al., 2011) . El-Quesni et al. (2013) reported that chlorophyll a, b and carotenoids were increased with mixed biofertilizers application. Total carbohydrates content significantly increased in leaves and roots of Jatropha seedlings treated with phosphorien, microbien. Such increment in photosynthetic pigments, which reflect in photosynthesis processes and led to increase in carbohydrate contents.
Effect of chemical , bio-fertilizer and TDZ on chemical composition of
El-Aal and El-Rahman (2014) found that the best results of photosynthetic, pigments content, total fruiting/plant and chemical composition of leaves and fruits on sweet ananas, melon plant, were obtained with the application of biofertilizer+full chemical fertilization dose. Soliman et al . (2015) showed that inoculation Delonix regia seedlings with bio-fertilizers (Arbascular mycorrhizae fungi, Azotobacter chroorcoccum, yeast strains and mixture of all inoculums) led to significant increase chemical composition (plant pigments, total carbohydrates, proline content, N, P, K) besides antioxidant enzymes such as catalase (CAT),and peroxidase (POD) compared to the un-inoculated seedlings (as control) at the recommended dose of NPK chemical fertilizers under the same conditions. 
